A morphological and functional evaluation of transplanted isolated encapsulated hepatocytes following long-term transplantation in Gunn rats.
In this study we investigated the fate of microencapsulated hepatocytes following long-term (6 months) transplantation in Gunn rats. Isolated hepatocytes were microencapsulated with a collagen matrix within an alginate-poly L-lysine composite membrane. Isolated, encapsulated hepatocytes (IEH) or free (unencapsulated) isolated hepatocytes were intraperitoneally transplanted into homozygous Gunn rats that exhibit congenital hyperbilirubinemia. Control Gunn rats received empty microcapsules. Total serum bilirubin was measured at weekly intervals for one month post-IEH transplantation, every two weeks for the next month, and monthly thereafter for up to six months. IEH samples were biopsied from the Gunn rats at monthly intervals and analyzed by light and electron microscopy. A significant (p < 0.01) decrease in total serum bilirubin was observed in IEH transplanted animals during the first month of transplantation. Thereafter, total serum bilirubin levels gradually returned to pre-transplantation levels. A mild, transient decrease in total serum bilirubin was seen in animals transplanted with free (unencapsulated) hepatocytes. No decrease in total serum bilirubin levels was seen in the Gunn rats transplanted with control (empty) microcapsules. Transplanted IEH retained its normal ultrastructure for up to one month and intact microcapsules showed no evidence of hepatocyte rejection, at this time. Degenerative changes observed in the IEH beginning at 2 months post-transplantation, suggests that repeated transplantations may be necessary for long-term effectiveness of IEH therapy.